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DETAILED ACTION 

Applicant's response was received and entered October 20, 2006. 

Claims 1-90 are pending. Claims 1, 5, 13, 17, 25, 28, 36, 39, 47, 50, 58, 
61, 69, 72, 80 and 83 are amended. 
Application is currently pending. 

Response to Amendment 

Applicant's arguments and amendments with respect to amended claims 1-90 
filed October 20, 2006 have been fully considered but are moot in view of the new 
ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966). that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 1-8, 12-20, 24-31, 35-42, 46-53, 57-64, 68-75, 79-86, & 90 are rejected 
under 35 U.S.C. 103(a) over Dunn et al. US Pat no. 6,463,570, and further in view of 
Sunter et al. US Pat no. 6,204,694 B1. 

As per claim 1 : 

Dunn et al substantially teaches an apparatus for testing an integrated circuit 
comprising a ring oscillator and an analysis circuit adapted to identify one of the signal 
paths as flawed (Figure 3B # 352, claim 10). 

Dunn does not explicitly teach the specific ring oscillator as taught in Sunter etal. 

However, Sunter et al., in an analogous art, teaches an apparatus for testing an 
integrated circuit comprising a plurality of clocked storage elements each having a 
clock input wherein the clocked storage elements are interconnected by a plurality of 
signal paths (column 4, lines 21-26), the apparatus and method comprising, a control 
circuit adapted to provide a control signal (Figure 6B # 605, column 8, lines 45-51), and 
a signal generator adapted (column 4, lines 31-35) to, receive a first clock signal 
comprising k pulses each having a first duration, change the duration of each of m of 
the pulses to a second duration in response to the control signal, wherein m < k 
(column 5, lines 1-13) and the second duration is not substantially equal to the first 
duration, to produce a second clock signal, and apply the second clock signal to the 
clock inputs of the plurality of clocked storage elements (column 4, lines 51-60). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use the oscillator taught in Sunter et al. instead of the oscillator used in Dunn 
et al. as the ring oscillator will ensure more accurate results. The ring oscillator in 
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Dunn et al. has a high frequency limitation, since it can only be reduced to three logic 
gates. The oscillator in Dunn et al. returns inaccurate results, as the oscillation 
frequency is dependent on temperature, power supply voltage, and variations in the IC 
manufacturing process. Therefore it will be obvious to provide an accurate 
programmable ring oscillator whose design can be automatically synthesized from an 
HDL description to produce a digital circuit suitable for automatic layout in any IC 
manufacturing technology, to improve the testing accuracy in Dunn et al.' s apparatus. 
As per claim 2: 

Sunter/Dunn et al. teaches an apparatus further comprising a clock circuit 
adapted to provide the clock signal (column 4, lines 51-54). 
As per claim 3: 

Sunter/Dunn et al. teaches an apparatus further comprising a measurement 
circuit adapted to measure a signal generated by the integrated circuit in response to 
the second clock signal (column 5, lines 4-7). 
As per claim 4: 

Sunter/Dunn et al. teaches an apparatus further comprising a comparison circuit 
adapted to compare the signal generated by the integrated circuit to a predicted signal 
to obtain a test result (column 5, lines 1-4). 
As per claim 5: 

Sunter/Dunn et al. teaches an apparatus wherein the analysis circuit is further 
adapted to identify one of the signal paths as flawed based on the test result (column 6, 
lines 59-65). 
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^ As per claim 6: 

Sunter/Dunn et al. teaches an apparatus where in the signal generator is further 
adapted to change the duration of every nth pulse of the signal to the second duration to 
produce the second clock signal (Fig 12B # 1250, columns 6-7, lines 66-5), and 
successively apply the second clock signal at n different predetermined phases to the 
clock inputs of the clocked storage elements (column 7, lines 17-20), wherein each of 
the predetermined phases is offset from another of the predetemriined phases by a 
period of the second clock signal (column 7, lines 21-25). 
As per claim 7: 

Sunter/Dunn et al. teaches an apparatus wherein n = 2 (column 4, lines 51-54). 
As per claim 8: 

Sunter/Dunn et al. teaches an apparatus wherein the comparison circuit is further 
adapted to compare the signal generated by the integrated circuit to the predicted signal 
n times (Fig 12A # 1252, column 7, lines 6-7), each time corresponding to one of the n 
different predetermined phases (column 7, lines 7-15), and wherein the analysis circuit 
identifies at least one of the n different predetermined phases as a failure phase 
(column 6, lines 59-65). 
As per claim 12: 

Sunter/Dunn et al. teaches an apparatus wherein the one of the clocked storage 
elements is part of a scan chain (column 7, lines 5-8); and wherein the measurement 
circuit is further adapted to shift the contents of the scan chain from the integrated 
circuit to the measurement circuit (column 7, lines 15-30). 
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As per claim 13: 

Sunter/Dunn et al. teaches an apparatus for testing an integrated circuit 
comprising a plurality of clocked storage elements each having a clock input wherein 
the clocked storage elements are interconnected by a plurality of signal paths (column 
4, lines 21-26), the apparatus comprising: control means for providing a control signal 
(Figure 6B # 605, column 8, lines 45-51); and signal generator means (column 4, lines 
31-35) for receiving a first clock signal comprising k pulses each having a first duration, 
changing the duration of each of m of the pulses to a second duration in response to the 
control signal, wherein m < k and the second duration is not substantially equal to the 
first duration, to produce a second clock signal, and applying the second clock signal to 
the clock inputs of the plurality of clocked storage elements (column 4, lines 51-60) and 
analysis means to identify one of the signal paths as flawed (Figure 3B # 352, claim 10). 
As per claim 14: 

Sunter/Dunn et al. teaches an apparatus clock means for providing the clock 
signal (column 4, lines 51-54). 
As per claim 15: 

Sunter/Dunn et al. teaches an apparatus further comprising measurement means 
for measuring a signal generated by the integrated circuit in response to the second 
clock signal (column 5, lines 4-7). 
As per claim 16: 
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Sunter/Dunn et al. teaches an apparatus further comprising comparison means 
for comparing the signal generated by the integrated circuit to a predicted signal to 
obtain a test result (column 5, lines 1-4). 
As per claim 17: 

Sunter/Dunn et al. teaches an apparatus further comprising analysis means for 
identifying one of the signal paths as flawed based on the test result (column 6, lines 
59-65). 

As per claim 18: 

Sunter/Dunn et al. teaches an apparatus wherein the signal generator means 
comprises: means for changing the duration of every nth pulse of the signal to the 
second duration to produce the second clock signal (Fig 12B # 1250, columns 6-7, lines 
66-5); and means for successively applying the second clock signal at n different 
predetermined phases to the clock inputs of the clocked storage elements (column 7, 
lines 17-20), wherein each of the predetermined phases is offset from another of the 
predetermined phases by a period of the second clock signal (column 7, lines 21-25). 
As per claim 19: 

Sunter/Dunn et al. teaches an apparatus wherein n = 2 (column 4, lines 51-54). 
As per claim 20: 

Sunter/Dunn et al. teaches an apparatus wherein the comparison means 
comprises means for comparing the signal generated by the integrated circuit to the 
predicted signal n times (Fig 12A # 1252, column 7, lines 6-7), each time corresponding 
to one of the n different predetermined phases (column 7, lines 7-15); and wherein the 
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analysis means comprises means for identifying at least one of the n different 
predetermined phases as a failure phase (column 6, lines 59-65). 
As per claim 24: 

Sunter/Dunn et al. teaches an apparatus wherein the one of the clocked storage 
elements is part of a scan chain (column 7, lines 5-8); and wherein the measurement 
means further comprises means for shifting the contents of the scan chain from the 
integrated circuit to the measurement circuit (column 7, lines 15-30). 
As per claims 25 and 36: 

Sunter/Dunn et al. teaches a method and a computer program embodying 
instructions executable by a computer to perform a method for testing an integrated 
circuit comprising a plurality of clocked storage elements each having a clock input, 
wherein the clocked storage elements are interconnected by a plurality of signal paths 
(column 4, lines 21-26), the method comprising: receiving a first clock signal comprising 
k pulses each having a first duration (Figure 6B # 605, column 8, lines 45-51); changing 
the duration of each of m of the pulses to a second duration in response to the control 
signal, wherein m < k and the second duration is not substantially equal to the first 
duration (column 7, lines 11-15), to produce a second clock signal; and applying the 
second clock signal to clock inputs of a plurality of clocked storage elements 
interconnected by a plurality of signal paths in a circuit (column 4, lines 51-60) and an 
analysis circuit adapted to identify one of the signal paths as flawed (Figure 3B # 352, 
claim 10). 

As per claims 26 and 37: 
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Sunter/Dunn at al. teaches a method and a computer program embodying 
instructions executable by a computer to perform a method further comprising 
measuring a signal generated by the integrated circuit in response to the second clock 
signal (column 5, lines 4-7). 
As per claims 27 and 38: 

Sunter/Dunn et al. teaches a method and a computer program embodying 
instructions executable by a computer to perform a method further comprising 
comparing the signal generated by the integrated circuit to a predicted signal to obtain a 
test result (column 5, lines 1-4). 
As per claims 28 and 39: 

Sunter/Dunn et al. teaches a method and a computer program embodying 
instructions executable by a computer to perform a method further comprising 
identifying one of the signal paths as flawed based on the test result (column 6, lines 
59-65). 

As per claims 29 and 40: 

Sunter/Dunn et al. teaches a method and a computer program embodying 
instructions executable by a computer to perform a method wherein changing the 
duration of m of the pulses comprises changing the duration of every nth pulse of the 
signal to the second duration to produce the second clock signal (Fig 12B # 1250, 
columns 6-7, lines 66-5); and wherein applying the second clock signal to the clock 
inputs of the clocked storage elements comprises successively applying the second 
clock signal at n different predetermined phases to the clock inputs of the clocked 
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storage elements (column 7, lines 17-20), wherein each of the predetermined phases is 
offset from another of the predetennined phases by a period of the second clock signal 
(column 7, lines 21-25). 
As per claim 30 and 41: 

Sunter/Dunn et al. a method wherein n = 2 (column 4, lines 51-54) and n = 1 
(column 6, lines 49-51). 
As per claims 31 and 42: 

Sunter/Dunn et al. teaches a method and a computer program embodying 
instructions executable by a computer to perform a method wherein comparing the 
signal generated by the integrated circuit to the predicted signal comprises comparing 
the signal generated by the integrated circuit to the predicted signal n times (Fig 12A # 
1252, column 7, lines 6-7), each time corresponding to one of the n different 
predetermined phases (column 7, lines 7-15); and wherein identifying one of the signal 
paths as flawed comprises identifying at least one of the n different predetermined 
phases as a failure phase (column 6, lines 59-65). 
As per claims 35 and 46: 

Sunter/Dunn et al. teaches a method and a computer program embodying 
instructions executable by a computer to perform a method wherein the one of the 
clocked storage elements is part of a scan chain (column 7, lines 5-8) further 
comprising: shifting the contents of the scan chain from the integrated circuit to the 
measurement circuit (column 7, lines 15-30). 
As per claims 47, 58, 69. and 80: 
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Sunter/Dunn at al. teaches an apparatus, method and a computer program 
embodying instructions executable to perform a method for testing an integrated circuit 
comprising a plurality of clocked storage elements each having a clock input, wherein 
the clocked storage elements are interconnected by a plurality of signal paths (column 
4, lines 21-26), the apparatus comprising a control circuit and means adapted to provide 
a control signal (Figure SB # 605, column 8, lines 45-51); and a signal generator and 
means adapted (column 4, lines 31-35) to produce a clock signal comprising j pulses 
each having the first duration and m pulses having a second duration in response to the 
control signal, wherein k = m + j (As per claim 1 it was noted that m < k, hence the 
equation k = m + j holds the same limitations and is rejected under column 5, lines 1- 
13), and wherein the second duration is not substantially equal to the first duration, to 
produce a clock signal, and apply the clock signal to the clock inputs of the plurality of 
clocked storage elements (column 4, lines 51-60), and an analysis circuit adapted to 
identify one of the signal paths as flawed (Figure 3B # 352, claim 10). 
As per claims 48, 59, 70, and 81 : 

Sunter/Dunn et al. teaches an apparatus, method, and computer program further 
comprising a measurement circuit and measurement means adapted to measure a 
signal generated by the integrated circuit in response to the clock signal (column 5, lines 
4-7). 

As per claims 49, 60, 71 , and 82: 
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Sunter/Dunn et al. teaches an apparatus, method, and computer program further 
comprising a comparison circuit and means adapted to compare the signal generated 
by the integrated circuit to a predicted signal to obtain a test result (column 5, lines 1-4). 
As per claims 50, 61 , 72, and 83: 

Sunter/Dunn et al. teaches an apparatus, method, and computer program further 
comprising an analysis circuit and analysis means adapted to identify one of the signal 
paths as flawed based on the test result (column 6, lines 59-65). 
As per claims 51, 62, 73, and 84: 

Sunter/Dunn et al. teaches an apparatus, method, and computer program 
wherein m = nj (same as number of pulses as in claim 6) and every pulse of the clock 
signal having the first duration is followed by n pulses having the second duration (Fig 
12B # 1250, columns 6-7, lines 66-5), wherein the signal generator and means is further 
adapted to successively apply the clock signal at n different predetemiined phases to 
the clock inputs of the clocked storage elements (column 7, lines 17-20), wherein each 
of the predetemiiined phases is offset from another of the predetermined phases by a 
period of the second clock signal (column 7, lines 21-25). 
As per claims 52, 63, 74, and 85: 

Sunter/Dunn et al. teaches an apparatus, method, and computer program 
wherein n = 2 (column 4, lines 51-54). 
As per claims 53, 64, 75, and 86: 

Sunter/Dunn et al. teaches an apparatus, method, and computer program 
wherein the comparison circuit and means is further adapted to compare the signal 
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generated by the integrated circuit to the predicted signal n times (Fig 12A # 1252, 
column 7, lines 6-7), each time corresponding to one of the n different predetermined 
phases (column 7, lines 7-15), and wherein the analysis circuit and means identifies at 
least one of the n different predetemnined phases as a failure phase (column 6, lines 59- 
65). 

As per claims 57, 68, 79, and 90: 

Sunter/Dunn et al. teaches an apparatus, method, and computer program 
wherein the one of the clocked storage elements is part of a scan chain (column 7, lines 
5-8); and wherein the measurement circuit and means is further adapted to shift the 
contents of the scan chain from the integrated circuit to the measurement circuit 
(column 7, lines 15-30). 

Claims 9-11, 21-23, 32-34, 43-45, 54-56, 65-67, 76-78, & 87-89 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Dunn et al. US Pat no. 6,463,570, in 
view of Sunter et al. US Pat no. 6,204,694 B1, and further in view of Palermo US Pat 
no. 5,761,097. 
As per claims 9, 10, and 11: 

Sunter/Dunn et al. substantially teaches an apparatus for testing an integrated 
circuit comprising a plurality of clocked storage elements each having a clock input 
wherein the clocked storage elements are interconnected by a plurality of signal paths 
(column 4, lines 21-26), the apparatus comprising, a control circuit adapted to provide a 
control signal (Figure 6B # 605, column 8, lines 45-51), and a signal generator adapted 
(column 4, lines 31-35) to, receive a first clock signal comprising k pulses each having a 
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first duration, change the duration of each of m of the pulses to a second duration in 
response to the control signal, wherein m < k and the second duration is not 
substantially equal to the first duration, to produce a second clock signal, apply the 
second clock signal to the clock inputs of the plurality of clocked storage elements 
(column 4, lines 51-60), further comprising a clock circuit adapted to provide the clock 
signal (column 4, lines 51-54), apparatus further comprising a measurement circuit 
adapted to measure a signal generated by the integrated circuit in response to the 
second clock signal (column 5, lines 4-7), further comprising a comparison circuit 
adapted to compare the signal generated by the Integrated circuit to a predicted signal 
to obtain a test result (column 5, lines 1-4), further comprising an analysis circuit 
adapted to identify one of the signal paths as flawed based on the test result (column 6, 
lines 59-65), where in the signal generator is further adapted to change the duration of 
every nth pulse of the signal to the second duration to produce the second clock signal 
(Fig 12B # 1250, columns 6-7, lines 66-5), and successively apply the second clock 
signal at n different predetermined phases to the clock inputs of the clocked storage 
elements (column 7, lines 17-20), wherein each of the predetermined phases is offset 
from another of the predetermined phases by a period of the second clock signal 
(column 7, lines 21-25), wherein n = 2 (column 4, lines 51-54), wherein the comparison 
circuit is further adapted to compare the signal generated by the integrated circuit to the 
predicted signal n times (Fig 12A # 1252, column 7, lines 6-7), each time corresponding 
to one of the n different predetennined phases (column 7, lines 7-15), and wherein the 
analysis circuit Identifies at least one of the n different predetermined phases as a 
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failure phase (column 6, lines 59-65), wherein the comparison circuit is further adapted 
to compare values stored in the clocked storage elements to predicted values (column 
7, lines 9-14), wherein the comparison circuit is further adapted to compare a value 
stored by one of the clocked storage elements to a corresponding one of the predicted 
values (column 7, lines 9-14), and wherein the analysis circuit is further adapted to 
identify as flawed one of the signal paths connected to the one of the clocked storage 
elements when the value stored by the one of the clocked storage elements is not equal 
to the corresponding one of the predicted values (column 6, lines 56-65), wherein the 
comparison circuit is further adapted to compare the value stored by a further one of the 
clocked storage elements to a further- corresponding one of the predicted values 
(column 7. lines 5-15), wherein the value stored by the one of the clocked storage 
elements is a function of the value stored by the further one of the clocked storage 
elements (column 7, lines 1 1-25) and wherein the analysis circuit is further adapted to 
identify is flawed one of the signal paths connected to the one of the clocked storage 
elements and the further one of the clocked storage elements when the value stored by 
the further one of the clocked storage elements is not equal to the further corresponding 
one of the predicted values (column 7, lines 17-25 & column 6, lines 59-65). 

Sunter/Dunn et al. does not explicitly teach the signal generator to be further 
adapted to apply the failure phase of the clock signal. 

However, Palermo, in an analogous art, teaches an apparatus wherein the signal 
generator is further adapted to apply the failure phase of the second clock signal to the 
clock inputs of the clocked storage elements during a first predetermined portion of a 
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test time (Figure 5 # 1 12, column 6, lines 43-55) and wherein the signal generator is 
further adapted to apply the failure phase of the second clock signal to the clock inputs 
of the clocked storage elements during a second predetermined portion of the test time 
when the values stored in the clocked storage elements are not equal to the predicted 
values (Figure 5 # 110, column 6, lines 25-55). Therefore it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to apply the failure 
phase to the clock inputs within the signal generator of Sunter at al. This modification 
would have been obvious to one of ordinary skill in the art because one of ordinary skill 
in the art would have recognized that applying the failure phase would have ensured a 
better analysis of the timing violations. . 
As per claim 21-23, 32-34, and 43-45: 

Sunter/Dunn et al. substantially teaches an apparatus, a method, and a 
computer program embodying instructions executable by a computer to perform a 
method for testing an integrated circuit comprising a plurality of clocked storage 
elements each having a clock input wherein the clocked storage elements are 
interconnected by a plurality of signal paths (column 4, lines 21-26), the apparatus 
comprising: control means for providing a control signal (Figure 6B # 605, column 8, 
lines 45-51); and signal generator means (column 4, lines 31-35) for receiving and 
producing a first clock signal comprising k pulses each having a first duration, changing 
the duration of each of m of the pulses to a second duration in response to the control 
signal, wherein m < k and the second duration is not substantially equal to the first 
duration, to produce a second clock signal, and applying the second clock signal to the 
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clock inputs of the plurality of clocked storage elements (column 4, lines 51-60), an 
apparatus clock means for providing the clock signal (column 4, lines 51-54), further 
comprising measurement means for measuring a signal generated by the integrated 
circuit in response to the second clock signal (column 5, lines 4-7), further comprising 
comparison means for comparing the signal generated by the integrated circuit to a 
predicted signal to obtain a test result (column 5, lines 1-4), further comprising analysis 
means for identifying one of the signal paths as flawed based on the test result (column 

6, lines 59-65), wherein the signal generator means comprises: means for changing the 
duration of every nth pulse of the signal to the second duration to produce the second 
clock signal (Fig 12B # 1250, columns 6-7, lines 66-5); and means for successively 
applying the second clock signal at n different predetermined phases to the clock inputs 
of the clocked storage elements (column 7, lines 17-20), wherein each of the 
predetermined phases is offset from another of the predetermined phases by a period of 
the second clock signal (column 7, lines 21-25), wherein n = 2 (column 4, lines 51-54), 
wherein the comparison means comprises means for comparing the signal generated 
by the integrated circuit to the predicted signal n times (Fig 12A # 1252, column 7, lines 
6-7), each time corresponding to one of the n different predetermined phases (column 

7, lines 7-15); and wherein the analysis means comprises means for identifying at least 
one of the n different predetermined phases as a failure phase (column 6, lines 59-65), 
wherein the comparison means further comprises means for comparing values stored in 
the clocked storage elements to predicted values, (column 7, lines 9-14) wherein the 
comparison means further comprises means for comparing a value stored by one of the 
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clocked storage elements to a corresponding one of the predicted values (column 7, 
lines 9-14), wherein the analysis means further comprises means for identifying as 
flawed one of the signal paths connected to the one of the clocked storage elements 
when the value stored by the one of the clocked storage elements is not equal to the 
corresponding one of the predicted values result (column 6. lines 59-65), wherein the 
comparison means further comprises means for comparing the value stored by a further 
one of the clocked storage elements to a further corresponding one of the predicted 
values (column 6, lines 56-65), wherein the value stored by the one of the clocked 
storage elements is a function of the value stored by the further one of the clocked 
storage elements (column 7, lines 5-15), and wherein the analysis circuit means further 
comprises means for identifying as flawed one of the signal paths connected to the one 
of the clocked storage elements and the further one of the clocked storage elements 
when the value stored by the further one of the clocked storage elements is not equal to 
the further corresponding one of the predicted values (column 7, lines 17-25 & column 
6, lines 59-65). 

Sunter/Dunn et al. does not explicitly teach the signal generator to be further 
adapted to apply the failure phase of the clock signal. 

However, Palermo, in an analogous art, teaches an apparatus, a method, and a 
computer program embodying instructions executable by a computer to perform a 
method wherein the signal generator means further comprises means for applying the 
failure phase of the second clock signal to the clock inputs of the clocked storage 
elements during a first predetermined portion of a test time (Figure 5 # 1 12, column 6, 
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lines 43-55) and wherein the signal generator means further comprises means for 
applying the failure phase of the second clock signal to the clock inputs of the clocked 
storage elements during a second predetermined portion of the test time when the 
values stored in the clocked storage elements are not equal to the predicted values 
(Figure 5 # 1 10, column 6, lines 25-55). Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the failure phase to 
the clock inputs within the signal generator of Sunter at al. This modification would have 
been obvious to one of ordinary skill in the art because one of ordinary skill in the art 
would have recognized that applying the failure phase would have ensured a better 
analysis of the timing violations. 
As per claims 54-56, 65-67, 76-78, and 87-89: 

Sunter/Dunn et a|. substantially teaches an apparatus, method, and computer 
program for testing an integrated circuit comprising a plurality of clocked storage 
elements each having a clock input wherein the clocked storage elements are 
interconnected by a plurality of signal paths (column 4, lines 21-26), the apparatus, 
method, and computer program comprising, a control circuit and means adapted to 
provide a control signal (Figure 6B # 605, column 8, lines 45-51), and a signal generator 
and means adapted (column 4, lines 31-35) to, producing a first clock signal comprising 
k pulses each having a first duration, change the duration of each of m of the pulses to 
a second duration in response to the control signal, wherein k = m + j and the second 
duration is not substantially equal to the first duration, to produce a second clock signal, 
apply the second clock signal to the clock inputs of the plurality of clocked storage 
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elements (column 4, lines 51-60), further comprising a clock circuit adapted to provide 
the clock signal (column 4, lines 51-54), apparatus, method, and computer program 
further comprising a measurement circuit and means adapted to measure a signal 
generated by the integrated circuit in response to the second clock signal (column 5, 
lines 4-7), further comprising a comparison circuit and means adapted to compare the 
signal generated by the integrated circuit to a predicted signal to obtain a test result 
(column 5, lines 1-4), further comprising an analysis circuit and means adapted to 
identify one of the signal paths as flawed based on the test result (column 6, lines 59- 
65), wherein m = n j (relates to number of pulses as in claim 6) and very pulse of the 
clock signal having the first duration is followed by n pulses having the second duration 
(Fig 12B # 1250, columns 6-7, lines 66-5), wherein the signal generator and means is 
further adapted to successively apply the clock signal at n different predetermined 
phases to the clock inputs of the clocked storage elements (column 7, lines 17-20), 
wherein each of the predetermined phases is offset from another of the predetermined 
phases by a period of the second clock signal (column 7, lines 21-25), wherein n = 2 
(column 4, lines 51-54), wherein the comparison circuit and means is further adapted to 
compare the signal generated by the integrated circuit to the predicted signal n times 
(Fig 12A # 1252, column 7, lines 6-7), each time corresponding to one of the n different 
predetermined phases (column 7, lines 7-15), and wherein the analysis circuit and 
means identifies at least one of the n different predetermined phases as a failure phase 
(column 6, lines 59-65), wherein the comparison circuit and means is further adapted to 
compare values stored in the clocked storage elements to predicted values (column 7, 
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lines 9-14), wherein the comparison circuit and means is further adapted to compare a 
value stored by one of the clocked storage elements to a corresponding one of the 
predicted values (column 7, lines 9-14), and wherein the analysis circuit and means is 
further adapted to identify as flawed one of the signal paths connected to the one of the 
clocked storage elements when the value stored by the one of the clocked storage 
elements is not equal to the corresponding one of the predicted values (column 6, lines 
56-65), wherein the comparison circuit and means is further adapted to compare the 
value stored by a further one of the clocked storage elements to a further- 
corresponding one of the predicted values (column 7, lines 5-15), wherein the value 
stored by the one of the clocked storage elements is a function of the value stored by 
the further one of the clocked storage elements (column 7, lines 1 1-25) and wherein the 
analysis circuit is further adapted to identify as flawed one of the signal paths connected 
to the one of the clocked storage elements and the further one of the clocked storage 
elements when the value stored by the further one of the clocked storage elements is 
not equal to the further corresponding one of the predicted values (column 7, lines 17- 
25 & column 6, lines 59-65). 

Sunter/Dunn et al. does not explicitly teach the signal generator to be further 
adapted to apply the failure phase of the clock signal. 

However, Palermo, in an analogous art, teaches an apparatus, method, and 
computer program wherein the signal generator and means is further adapted to apply 
the failure phase of the second clock signal to the clock inputs of the clocked storage 
elements during a first predetermined portion of a test time (Figure 5 # 1 12, column 6, 
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lines 43-55) and wherein the signal generator and means is further adapted to apply the 
failure phase of the second clock signal to the clock inputs of the clocked storage 
elements during a second predetermined portion of the test time when the values stored 
in the clocked storage elements are not equal to the predicted values (Figure 5 # 110, 
column 6, lines 25-55). Therefore it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to apply the failure phase to the clock inputs 
within the signal generator of Sunter at al. This modification would have been obvious to 
one of ordinary skill in the art because one of ordinary skill in the art would have 
recognized that applying the failure phase would have ensured a better analysis of the 
timing violations. 

Related Art 

The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. Additional pertinent prior arts, US Pat no. 4,893,072 Al, US Pat 
no. 6.266,749 B1, US Pat no. 5,053,698 A, US 5,099,196 A and US Pat no. 5,325,369 
A mention the same apparatus for testing an integrated circuit are included herein for 
Applicant's review. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Saqib J. Siddiqui whose telephone number is (571) 272- 
6553. The examiner can normally be reached on 8:00 to 4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supen/isor, Albert Decady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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